frequency. Demartsev and colleagues [5] tested this hypothesis at the group level and did not find evidence of periodicity. Nevertheless, it is possible that at the group level, the data are too coarsegrained to detect the rhythmicity given the heterogeneity in the Mayer wave frequency. Hence, the hypothesis requires further investigation.
The next natural question is to ask what the specific roles of the sunning calls are. Demartsev and colleagues [5] show that increasing the rate of calls from conspecifics increased the rate of call responses in meerkats, suggesting that the sunning calls are affiliative and might have a positive role on group cohesion. Perhaps meerkats' sunning calls work like ''grooming-at-a-distance'' [14] , reinforcing their social bonds as has been shown for lemurs [15] . Because meerkats groom each other [16] , one way to test this hypothesis would be to measure the degree of vocal interaction between different subjects and relate it to the degree of grooming between the same individuals.
A more profound implication of the results by Demartsev and colleagues [5] is to prompt us to think about human conversational turn-taking from a fresh perspective. How can we manage to coordinate a conversation at a party in real time and seemingly with little effort for hours? Perhaps it's not a ''cognitive'' load at all but rather that the temporal coordination is the consequence of a simple inhibition and excitation feedback mechanism shared among different taxa. In mammals, the selective advantage for such a mechanism may be to maintain social cohesion.
During sexual reproduction, two haploid cells fuse to produce a diploid cell called a zygote. A new study describes how fission yeast prevents a zygote from being formed by the fusion of more than two cells. Figure 1A ). During fertilization, it is important that only two haploid cells fuse. A fusion of three or more cells, often referred to as refertilization, may lead to unwanted polyploidy, chromosome missegregation and production of defective or inviable progeny ( Figure 1B ). How do organisms ensure that only two haploid cells fuse and that re-fertilization is prevented? In mammals, two major pathways protect eggs against fertilization by more than one sperm, a process termed polyspermy. Fusion of the first sperm with the egg causes depolarization of the egg's plasma membrane and shedding of the sperm receptor Juno/Folr4 from the egg's plasma membrane [1] . In addition, fertilization triggers the exocytosis of cortical granules containing enzymes that modify the zona pellucida, a proteinaceous matrix surrounding the oocyte, to make it impermeable to additional sperm [2, 3] . Similar mechanisms preventing re-fertilization have been described in other organisms (reviewed in [4] ). A new study by Sophie Martin and colleagues [5] now suggests that, in fission yeast, fusion of two haploid cells of opposite mating types allows assembly of a bipartite transcription factor that rapidly triggers zygotic transcription, and this prevents fusion of the zygote with additional cells.
In a previous genetic screen, Martin and her team identified and studied fission yeast mutants defective in cell fusion [6] . Although reports from other groups [7] [8] [9] [10] found no major mating defects and only minor meiotic defects in cells lacking the p21-activated kinase Pak2 (also known as Shk2), Martin and colleagues [5] found that mating mixtures of pak2D cells contained unfused cells and aberrant asci (the cell-like structures that surround the haploid spores). A good scientist must have excellent observation skills and be always ready to notice unexpected phenomena. This was the case when the researchers saw that, in the absence of Pak2, two haploid cells of opposite mating types only transiently fuse and then reseal the fusion pore. This allows a transient cytosol exchange but the two haploid nuclei do not fuse (no karyogamy). Interestingly, in these pak2D cells that transiently fuse, only one of the two haploid nuclei, that of the P cell, undergoes meiosis, a phenotype that has not been observed before [5] . Sophie Martin and her team took advantage of this unusual phenotype of pak2D cells to ask how S. pombe ensures that zygotes are formed by the fusion of no more than two cells.
In fission yeast, initiation of meiosis depends on the key meiotic regulator Mei3. Not surprisingly, Martin and colleagues found that, in pak2D cells that transiently fuse, Mei3 is detectable only in P cells. Interestingly, this phenomenon is not specific for pak2D zygotes; mei3 expression is asymmetric also in wild-type zygotes, which first express mei3 from the P genome [5] . What causes this asymmetry? The two nuclei in one zygote are nearly identical, but one obvious difference is the mating type. In fission yeast, the mating type is determined by one of two alleles of the mat1 locus; mat1-P in a
Each segment contains two genes: mat1-P contains mat1-Pc and mat1-Pi, while mat1-M contains mat1-Mc and mat1-Mi [11] . Pi and Mi activate the transcription of the mei3 gene; upregulation of mei3 expression is then followed by the activation of Mei2, which in turn drives meiosis [12] . Martin and colleagues focused on the mating-type factors Pi and Mi, and established that Pi and Mi form complexes that bind chromatin and induce mei3 expression. Visualization of Pi and Mi localization by time-lapse microscopy revealed a very interesting asymmetry in early zygotes. After cell fusion, Mi rapidly moves from the cytosol of the M cell to the nucleus (Figure 2) . Consistent with this model, the authors found that delaying mei3 expression or deleting mei3 or mei2 allows some zygotes to mate with additional cells. The authors thus conclude that the rapid, post-fusion reconstitution of the bipartite transcription factor Pi-Mi is responsible for suppression of mating in zygotes.
This study by Martin and colleagues also raises many interesting questions. Researchers have revealed many details about molecules involved in the mating process, but which of these molecules become limiting when mating is suppressed in zygotes? We now know that nuclear accumulation of Mi and Pi factors as well as expression of the meiotic regulator mei3 are asymmetrical in early zygotes. But is this asymmetry simply a way to rapidly trigger meiotic expression in the zygote or does it have other roles? Interestingly, meiosis II is asynchronous in fission yeast zygotes and one nucleus often divides earlier than the other. Is this asymmetry physiologically important and does it have any functional consequences? Although it is likely that the transient fusion and cytosol exchange cause the observed phenotype in pak2D zygotes, we cannot exclude a possible contribution of other defects caused by the absence of Pak2 kinase. This will be important to address in follow-up studies. The fact that pak2D mutants undergo haploid meiosis is also very interesting and should be studied further. Haploid meiosis has previously been observed in fission yeast mutants defective in karyogamy or in cells in which meiosis has been induced by inactivation of Pat1 kinase, a negative regulator of meiosis [13] [14] [15] [16] [17] . The fact that cells can undergo haploid meiosis may have important evolutionary implications. It raises the possibility that meiosis may have evolved in haploid cells; the role of meiosis in halving the chromosome number in diploid cells, and an intimate link to sexual reproduction, could have evolved later [18] [19] [20] . It is also important to note that, in the absence of Mei2 or Mei3, most zygotes are formed by only two cells. This means that, in the absence of the pathway described by Martin and colleagues [5] , fission yeast cells are still able to prevent the formation of zygotes by fusion of more than two cells, although not as efficiently as wild-type cells. Future studies should focus on characterizing other pathways in fission yeast that prevent zygotes from fusing with an additional cell. In this regard, it will be interesting to study other fission yeast mutants identified in the systematic screen for defects in cell fusion [6] . Finally, clearer insights into processes that prevent re-fertilization not only are essential for our understanding of sexual reproduction but also may provide opportunities for the rational development of new fertility treatments and contraceptives. Therefore, it is likely that this will continue to be an area of exciting research in the future. After two haploid cells of opposite mating types fuse, a bipartite transcription factor complex forms between the predominantly cytosolic M-cell-specific peptide Mi and the predominantly nuclear P-cell-specific protein Pi. In early zygotes, the Pi-Mi complex rapidly accumulates in the P nucleus, where it binds the mei3 promoter and induces mei3 expression from the zygotic P genome. The expression of mei3 is followed by activation of Mei2, which drives meiosis. The rapid induction of Mei3 and Mei2 is required to prevent mating of zygotes with additional cells and formation of polyploid zygotes.
